Essential roles of Tbx3 in embryonic skin development during epidermal stratification.
Stepwise differentiation of epidermal cells is essential for development of stratified epithelium, but the underlying mechanisms remain unclear. Here, we show that Tbx3, a member of the T-box family of transcription factors, plays a pivotal role in this mechanism. Tbx3 is expressed in both basal and suprabasal cells in the interfollicular epidermis of mouse embryos. Epidermis-specific Tbx3 conditional knockout (cKO) embryos are small in size and display a thinner epidermis with an impaired barrier function. In the Tbx3 cKO epidermis, keratin 5-positive undifferentiated cells, which reside in both basal and suprabasal layers of wild-type embryos, are localized exclusively in the basal layer. In addition, mRNA expression levels of granular cell markers are increased in the Tbx3 cKO epidermis, suggesting that Tbx3 prevents premature differentiation of spinous cells. We further show that Tbx3 maintains the proliferative potential of basal cells and ensures their planar-oriented cell division. Moreover, Tbx3 is shown to be required for the expression of Hes1, a well-known Notch signaling target protein that is essential for epidermal development. We therefore propose that Tbx3 functions upstream of Hes1 to regulate proliferation and differentiation of basal and suprabasal cells during epidermal development.